





Z AY. 9/) ts» 5 





HOW 
GREENWAYS 
WORK 


A Handbook on Ex ology 











How GREENWAYS WorK 
A Handbook on Ecology 
Second Edition 


Jonathan M Labaree 





























Acknowledgments 


Thie handbook drawe upon The Koolagy af Greenways, edited by Daniel S Smith and 
Paul A Hellmund (to be published in 1903 by the University of Prone 





Grove 
Design and Management Ineuce Paul A. Hellmund 


While How Greenways Work serves as an introduction to basic ecolagical principles 


that apply to greenwaye The Ecolagy of Greenwaye ie a more detailed and technical 
volume 


Cover demgn by Victons Raw: 


Cover iMustration, function aymbols, and Figures 2. 3,8, 10.11, 12. and 16 by Jane 
Shaphot 


Photagraph credite page 13. USDA Soil Conservation Service. page 42. USDA SCS. 
Don R Phillips. page 43. Yahimo Herald Tom Toth. page 47. USDA SCS, Erwin W 
Cohe 


Other illustrations by the author 


The author alec gratefully acknowledges inmght on determining width for movement 
corndore from Andrew Schiller of Breedlove Denne and Assanates 


Within the National Park Service overse. re of thie praject were Christopher N 
Brown Steven H Golden Danse! S Smith and Samuel N Stokes Their euggeetione 
guidance and «mmente make thie handback what it 1 


Eéiterns! and praduction aemetance within the Atlante Center by Brent Mitchel! 

















Preface 








This ia a handbook for those private citizens and public officials all 
over America who are working to create outdoor recreation opportu. 
nities and protect wildlife and our environment by establishing 
corridors of open epace called greenways 


Greenways connect They tie together people, parks, historic aiten, 
and natural areas They follow streame and rivers, ridgelines, 
abandoned rail lines, hedgerows, canals, and other transportation 
corridors All are unique, created through local initiative and 
reflecting a consensus of community needs and concerns 


Preserving and restoring the natural world, especially near where 
we live and work. is one of the nation's most important conservation 
goals — and providing greenways may be one of the moat beneficial 
and effective conservation strategies to accomplish it To do this job 
effectively, we need to know about specific functions and values, and 
ee 


Through the emerging science of landecape ecology, we are learning 
more and more about the importance of the “linkage” that greenwaye 
provide in maintaining and restoring ecological processes and in 
maintaining the health of a landsacape Unfortunately much more 
research needs to be done before we can develop explicit criteria and 
strategies to protect the ecological functioning of each kind of 
corndor and environment for the nation's tremendously vaned 


landacape and econyatems 

Thies handbook is intended as a guide and introduction to the eulject 
of using greenway corridors in enhancing ecological process 

Let us know how well it worked, your successes (and failure. if 


instructive’), new sources of information. and ideas We will share 
them in an update Good luck 


William T. Spitzer 
Chief, Recreation Resources Assistance Division 
Nationa! Park Service 
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Introduction 


Thee pros pecme of thee hamredibeeseb v0 be mere me ar crt render 
Neen cmte ware on whack we can dem@gr and menage 
Green were te felfill (hess exckageee! potentie! (ireenwere 
Meso whole ronge of bemefite be vond tr edrtrone) comes 
pen epere ond rertemtoon thet ere mabing greenwere 
© pple: commer ation etreteg: The: car slee meet very 
Lmporion! ccolageee! meade Emeurng thei o greenwe, 
Frualfille te cechegace! preterntin! reete uprer underetanding 
how © landermgpee fumetacme amd the role greenwere car 
plas om thet foemetacememe 


Wher we led curt over whet mpapemre te we mee detenet 
prewe of nature ouch me ar sigene memdow we must 
remhipe thet cnr sew ve best ome of emery We carmen nee 
Ereundwster Mowing cut of the eurrounding wersed 
shopee bringing nutmente minerals and macrecmgenionne 
omte the momdow ¢ men! We de met motare the mare and ante 
cometantiy morning seede within and bevend the memdow ¢ 
edge The howd soaring overhemd dees rot comfime otal te 
the field trust hunte and neete claewhere Mhe glare: thet 
formed the valler degemrting sediment and resting 
ericrent lmbee hee long somce retrested 


Re muh movement and metrerty shiersld comimmce we te 
comedies the memdow ae ar ntrieete meres of cement rcme 
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with he errensmdemge rether the ar sacleted patch f greee 
ond Rowers A change on porepentive thet wll help we be 
Ere eE comlagee es! fumetsoming 1 le ome mature we & crete of 
interconmented interdependent and ever changing parte 


“Tert) can refer te an) rmumdver of cloments within» land 
mempe o river monemtonn field giecer lmbe barrier elend 
foreet Reeing lend commer: stron on eeckag.cel cisterns means 
protecting net puet theme phrece! clemente brs ther 
Fe te prsepemee oy tue | unter metacme ot Fametacone ae well Cireenwere being lines: 
erie yromwm, voters | ore heel ousted te protent parte of the natural landerape 
1 0 treme teenie manne | which are alee limems Thea lines: landerage cloments are 
rate erie worntey © % | called onvironmental corrmdere The challenge for conserve 
em Teme Wr OH | omnate ie te Genin greenways so they protert corridors and 
a thent fanetacne 


CH the mans fumetacme of corridors thie handitveck ferweee 
promarihy on theme funetsone related te wildlife and tc water 
remeueree clatoreted on (Chapter II] Refore dring inte 
apecifice however fe omportant to understand the way in 
which our medeficetiome te the enmironment influences 
notes! belemcee covered in (hepter | and the ecchagies! 
fusmetacme of comradere thet we hope te maimntern wher 


creomting greenways Chapter I. 


There 2 much more tc cotebhebing » greenwa: than 
lecetong ot property on the lamdecmpe mmaenmgere wl! be 
comtirraaily chethemged or then effort tc memntarn hes 
green wer: ecchagues! fumctroneng mach reuse are the 
muster fC Sapien TN While thee handled cmphampes 

































ecole otter vemsee mre cemportant to pecyple involved in 
greens, preperte demgning the greenways ao ro plome 
art place te be pending conflicts het weer different umee cr 
Copiahinng on ecomomy henefite thet » greenweea) can bring 
ie a comrmunsts There are references thronaghout the teet te 
citer prsbetacetacme whch dew! with theme tape in gremter 
depth 

















CHAPTER! 


Ecological Impacts of Development 


An underlying principle of comservetion ve thet strlping 
neturel remenreee dace mot in itaell pome a threat te the 
environment Hie the mennerin which we do i thet 
dictates whether cour activities are detrimente! or hengn 
Chur mestifiestions have crested new pationne in the land 
wcape which can threaten ecolagies! functioning [br emeter 
shifle in the retro between naturel and developed land hee 
lead te 


* lone of neture! apace 


* fragmentation of nature! aparece 
* degradation of water remcurree and 
* dewremsed ability for neture te reepend te change 


Developing land for human neede reduces the amount of 
neture!l epee Ae nature! apace diminiehes ao dace hatutet 
diversity the greet variety of foreete prairies bage and 
demerte which enet in nature The reeult re both » decline on 
the nurmber of epermee and fewer indioduale of thome aperree 
which do survive Converting midwestern short and 
taligraee preines over te agnculture for example hae lemd 
te ® dewtine in native gram and wildflower aperee and in 
animele adapted to praime hatrtet We have eubetstuted 
native apermee with onee which better meet cour needs 
cattle corn wheat page While thie hae had advantages for 
aamety it hee upmet the natura! balance of thame erarye 
terme We are generally able to eustain our agncultura! 


ES 


Figure Time series of tagmertation | ragmertator becomes apparent i thie hypethvetice! sequence 
0 8 lerdiecepe being Converted to agricnmiure The tariecmpe hae fife cutie tare’ rerrumirwiryg (ahvencherd 
orem) © the fine frame The patches thet rerrnmin are ermal ered iecieter 
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eyeterms only try replenching felde with fertilper: and 
groundwater and ty protesting them from poete with 
chemuwale 


Fragmentation of natural epeces 


Development hee an indirert impact on land it leaves 
unteched Ae we convert land we fragment inte emaller 
and more wecleted patches of naturel apace ace Pigure |. 
The new patiorn thet we have crested on the landeragpe 
Ereatl, alters the way in which nature! eyetome fumetion 
Wildlife and Mors populations have evolved and continue te 
evalve in conpunrtion with thei eurroundings They have 
developed strategies to cepledt thet comronment in order to 
Fulfill beer life neede [hfferent species utilipe different 
habitete Any change in their habitat will affert their ability 
to eurvive Two mayor remaone why fragmentation ve 
deetructive are ineremse in edge habitat and greater sacle 
tron between patches 


Kidge hatmtat — Kidge habitat 1 an ares of tranettacn 

het ween two types of land cover Ridges evret thronaghenst 
nature in many forme and are often arene of high trolagies! 
divererty hereuee two ot more natural communttses come 
tagether and influence each other Plante and animale 
whack live on each community utilige the edge ae dare o 
dretimet act of apecmee operficall) adapted to ecchagies! 
edges Vdge habitat that reeulte from human activity can be 
dreruptive While acme opermes are adapted | edge hatrtat 
there are many aperee which require intencr apacee 
shielded from the influence of eurrounding lande Pragmen 
tatron changes the natura! balance between edge and 
interser Indeed heal) fragmented landecapes may rect 
heve any interior habits: at all 


Jecdatron af patches — In fragmented landacspee develop 
ment hae lef many widiife papulatrone iaclated free 
needed hatitet and other indrodusale of thest apermee Some 
eperee are not senertive to humane and survive quite well 
in our presence (Mher apemes however wil! not come meer 
even » matest development or fy acrame 9 cultivated field 
Although nature! land may etal) exset in fragmented 
landerapes apermes senetive to people canneat move freely in 
order to utilize it Thie not only cute individuale off from 
habrtet it makes it harder for them to eusten ther papules 
bane by creating barnere between potential mates 











Gostegies! mpaste of Covelapment 
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Degradation of wate. resources 


Wetlande and lande slong mvere perform » variety of critics! 
functions related to water resource controlling Mecde 
(rapping sedime vie iltering owt torine and eeceas muth 
ente and cupporting nich aeaortmente of wildlife and plant 
aperice These same areas are Aon favored for development 
hereuee they are flat arable on have high remdential valuc 
Developing wetlande and nparian panes reduces their 
capacity to fulfill their functions and threatens the health of 
the environment 


Decreased ability for nature to reepond to change 


Aiperies naturally reapond to changing conditions both in the 
climate and in ther predators and prey Development hac 
decreased nature © ability to reepond to thease changes in 
two fundamental waye reducing genets diversity and 
hindering wildlife movement Ac populations of plant and 
animal eperiees decline their genetic divereity alec declines 
diminiehing their ability to adapt to long term change In 
addition to genetsr alterations plante and animale reapond 
to thet changing environment through movement Animale 
move in reaponae to events such ac wildfires or hurncance 
As climate changes both plante and animale move to etay in 
environments to which they are adapted Fragmentation 
hinders thie movement Pollution may he incremeng the 
rate of change beyond nature e ability to reapond 
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Ecological Functions of Corridors 


Thie chapter introduces acme baa concepte which are 
important for understanding the role which corrdera and 
hence greenways play in the landecape 


Nature ie » series of interactions among plante animale 
and even ait ecil and water A healthy environment 
depende upon keeping thome interactions intact The threate 
deacribed in the previous chapter reeult from alterations we 
have made in the landacape that hinder natural processes 
The challenge for conservationiate ie to eneure that we 
orent future development in » way which sustains natural 
processes | rotecting environmental corridors through 
cetabliehing and managing greenways represents one 
method (to be used in conjunction with other approaches) to 
safeguard vital ecolagica!l proceasee 
If we are to understand truly our impact on the landecape. 
we must learn to ace it not ae a bunch of independent preces 
9 woodlot here. a river there. and « grassland yonder — 
but as intricately connected parte of » larger whole Any 
given part of » landscape affects other parte When demgn 
ing ® greenway it ie important to conmder what impact it 
will have on natural proceanes A greenway like their 
natural counterparts, environmental corridors can 
operate in ein bas waye 

* as habitat for plant and anima! communities. 


* as a conduit for planta animale water sediment. 
and chemicals. 

* aso barrier preventing movement 

* ase filter allowing some things to pase while inhibit. 
ing others, 

* as 8 source for animale or seeds which move to other 
parte of the landscape and 

* as» eink for trapping sediment. toxins. or nutments 





Sinoe it may not be possible. or desirable. to design a 

greenway to fulfill all eix functions, planners should identify 
which ones are most important to the site For example. in a 
heavily developed area. a greenway can offer scarce habitat 











Ecological Functions of Corridors 














Meverely fragmented landecapee would benefit from o 
greenway designed to be a condut! allowing animale to 
reach isolated protected areas A greenway which ie along o 
river should be planned to filter exceae nutrients from 
surrounding lande (in which case it alen acta ae a barrier 
preventing movement of sediments and a sink storing 
them) One proposed along an abandoned rail bed in the 
midwest can act ae a source of native praine grasses 


Greenways as habitat 


A apecies habitat may include many different types of 
vegetation and geography. such ae wetlands upland foreste. 
and fields A greenways ability to provide habitat wil! 
depend upon ite size. location. and the neede of native 
species A greenway that ie 200 feet wide will generally 
contain habitat for fewer apecies than one in a similar 
location that ie half a mile wide A 200-foot. wide greenway 
along a river, however, that includes a variety of vegetation. 
may provide habitat for as many species as a wider one in a 
setting with lese natural variation Some species require 
more netural area than others A 200-foot-wide greenway. 
therefore may provide plenty of habitat for salamanders. 
beetles. and frogs, but very little for bears, eagles, and elk 

















Greenways as condult 


Conduits are areas in the landecape along which water. 
animals, plants, and people move A river is among the moat 
obvious examples of a conduit Water carnes sediment, 
nutrients, leaves, insects, bacteria. and plankton along with 
it Acting as a conduit to connect otherwise isolated parte of 
the landscape is an important function of greenways Such 
connections will allow animals to reach necessary elements 
of their habitat As animals or water move along a greenway 
conduit, seeds do as well, thus aiding in plant dispersal 
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Greenways as bar: ier 


While a greenway may be « conduit to some things, it 
presente a barrier to othere Again, a river serves ae an 
example Small animale, euch ae mice, may be unable to 
cross a river Or ite moist habitat may be inhospitable to 
creatures that prefer drier surroundings Even very narrow 
corridors, auch as hedgerows, con present a physical barrier 
of impaseable habitat for some apecies 








Greenways as filter 


A filter prevents the passage of some things . ut allowe the 
passage of othere Filtering can occur in a greenway either 
perpendicular to ite axis or along ite length Large animale. 
able to traverse a river, for example, can pases across a 
riparian greenway, but emall ones may not Similarly, some 
animals may be able to move along the entire length of a 
greenway, while others may fall victim to predators or find 
the habitat inhospitable The next chapter deals extensively 
with a greenway's potential to filter sediments and nutri. 
ente from surface and groundwater 











Greenways as source 


A greenway may act as a source, providing surrounding 
land with a variety of things A riparian greenway may be 
the only source of water in an otherwise arid landscape In 
human-dominated areas, even narrow etrips of relatively 


undisturbed land, such as hedgerows or steep slopes, may 
be a source of seeds of either native or non-native epecies 











Greenways as sink 


A greenway acts as an ecological sink when something 
moves into it but does not travel back out into the surround. 


ing land Perhaps the most significant way a greenway can 





be a sink is by trapping sediments and nutrients carned in 
surface and groundwater This function is, however, 
dependent upon a specific time frame because sediments 
may eventually wash downstream during a dramatic flood, 
or nutrients absorbed by vegetation will re-enter the soil 
and atmosphere when the plant decays 























CHAPTER Itt 


Greenways, Wildlife, and Water Resources 


Thie chapter outlines some possibilities and limitations 


involved in planning a greenway to fulfill the aix ecological 
functions introduced in Chapter II 


Greenways and wildlife 


The two major ecological functions that greenwaye can 
fulfill for wildlife are providing habitat and acting as 
conduits 


Greenways and wiidiite habitat 


A greenway's potential to serve as habitat for native plait 
and animal apecies will depend upon ite size and the 
condition of the surrounding land Generally. the larger the 
greenway. the more apecies and individuals it will support 
All habitat within a greenway. however, may not be suitable 
fur some apecior because of edge effects 


Edge effects are particularly acute where a cultivated field 
borders a native forest or woodlot Increased light and wind 
‘Edge effects’ reters prime | at the forest's edge leads to drier sotle. more light favoring 

My to the umpact hel one | species, and more blowdowns Species that are adapted to 

type of habia may have or | the moist soile and shady environment of the forest interior 
= anges are unable to survive in edge habitat 
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Figure 2 Edge effects increased light wind and predators characterize the edge of a fores! where 
borders a fied Each effect penetrates differently into the fores! as indicated by the arrows 
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Greenways Witdlite and Water Mesources 
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Greenways and witdiife conduit 


A wildlife population hae two basic requirements for long 
term survival enough natural apace to aatiafy life needs of 
individuals and a population which can sustain iteelf 
Fragmentation threatens many wildlife apecies ability to 
meet both those requirementa Properly designed and 
managed greenways, however. can help wildlife overcome 


* increasing the effective size of protected areas, 
* creating accene to different habitats, and 


* connecting wildlife populations 


Increasing effective size of protected areas 

Wildlife apecies require a certain amount of habitat to 
survive — they need to roam in order to breed and to find 
food and nesting. den. or burrow sites Generally. the larger 
the animal. the greater ite home range An animal's home 
cies uses to tut as te | T@RMC will also depend upon ite trophic level — how high on 
room the food chain it resides Predator apecies usually have 
larger home ranges than herbivores of equivalent size Since 
a wildlife population needs to be of a certain size to remain 
healthy. the amount of natural land it requires ie propor. 
tional to the home range of ite individuals 


In fragmented landecapes. the needed amount of natural 
land may exiet but be divided into isolated pieces If 


greenways connect emaller parcels. animale can move 
among them. utilizing their total area. not just that of an 
individual patch The “effective size” of each patch thus 
approaches the total size of all the connected natural areas 
In thie way. greenways can increase the effective size of a 


series of protected areas (see Figure 6) 


Creating access to different habitats 

Natural apace alone is not enough to ensure wildlife 
conservation — diversity of habitat types is also critical 
Species such as raccoon. white-tailed deer. river otter. and 
gray fox use more than one kind of habitat (see Figure 7) 
Thus. « patch of natural land may correspond to a species: 
hore range. but might not contain all the habitats the 
apecies needs Patterns of development often create barners 
between necessary habitate, hampering wildlife's efforte to 
survive Connecting patches which support different 
habitete with greenways can greatly enhance an 
individual's opportunity to reach the diversity of habitats it 
needs to survive 
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Connecting wildlife populations 
The eame forces which separate individuale from needed 


natural lande can aleo prevent them from finding other 
members of their apecies As forest interior ahrinke the 
distance between members of a apecios increases Interven 
ing land becomes a barrier if it harbors predators. or if 
apecies are naturally unwilling to traverse it leolation from 
others in their apecios affects wildlife populations in two 


waye demographically and genetically 


Demographic effects of isolation will occasionally lead 
wildlife populations living in emall patches of forest (or 
prairie, wetlands, desert) to die off in that immediate area 
Caunee include disease disturbance. increase in predators 
or competitors, and fluctuations in birth and death rates 
Small wildlife populations are more likely to succumb to 
these random events than large ones These localized 
extinctions occur naturally Ifa population of white footed 
mice, aay, dies off in a amall patch of woodland. individuals 
from a nearby patch will recolonize the now vacant woodlot 


By creating emal! and isolated patches of natural apace. 
fragmentation can divide a once large wildlife population 
into amaller, more vulnerable populations Fragmentation 
also makes it more difficult for men bere of other popula. 
tions to recolonize vacated habitat While greenwaye may 
not make demographically driven local extinctions any leas 
likely, they can provide conduits to make recolonization by 
other populations easier (see Figure 8) 


Wildlife populations can be susceptible to a number of 
genetic ifecta from isolation Close relatives are more likely 
to mate as populations become isolated Common results of 
breeding between relatives are increased juvenile mortality. 
decreased fertility, and reduced overall ability of a apecier to 
survive Smal! populations are likely to become more 
genetically similar — the potential for change and adapta. 
tion is lost. A species may lose a rare genetic trait which 
could help it survive under different circumstances: 


In most species, some individuals will disperse away from 
their natal population to ensure genetic diversity In 
fragmented landscapes, greenways can play an important 
role in making such dispersal possible Given the opportu. 
nity to fulfill their natural tendencies to disperse, individu- 
als will bring new genes to a population with declining 
genetic diversity A greenway can provide that opportunity 








a 
Figure 6 Provading access to other papuiations "he thustration showe two pathes of toreet crerwenctesd 


by 9 corrider |e pap tation dies out in one patch then individuals can make they way frorr the citer 
and recctorire 











Adapting to long term changes — An the climate changes. 
whether due to human influence or not plante and animale 
will have to disperse and find areas to which they have 
adapted While a single larally onented greenway may help 
connect two populations of a wildlife aepecies it 2 unlihely to 
provide the substantial linkages necessary for plant and 
animal epectes to reapond to long term climatic changes 
When possible cooperating with neighboring towne or 
jurnedictions could ensure that greenways join up at mune 
pal boundanes thereby establishing broad acale connec 
bone extending beyond the borders of » given town 
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Finewring that greenways are effective comduite 


A greenway will only act ae o conduit for wildlife if individu: 
ale are willing and able to travel along it Width and quality 
play major roles in determining whether animale will use o 
greenway for mouvement A greenway muet alec offer o 
comtinucue link with ae little disturbance from rode and 


other development ac possible 


How wide’ There ie not o magic width at which » greenway 
will begin to act ace conduit Aes general rule wildlife 
ecobagiete recommend that there be a one to one ratio 
het ween edge and interior habitat in» conduit greenway 
Drawing on figures presented on page 12 relating to edge 
offerte » greenway would need to be 400 feet wide to 
helance 200 feet of edge habitat (100 feet of edge on cither 
wide) with 200 feet of interior habitat 


Many eperies use npanan corridors for movement Thue 
cotabliehing » greenway ine riparian sone will offer a gacd 
opportunity to protect ite conduit function Proper width of « 
Npanian movement greenway depends largely on the nature 
af the riparian sone Such » greenway should be wide 
enough to include the entire riparian sone (see Figure 10. 
page 23) on at leet one aide of the stream and interior 
habitat in aesanated uplands Ideally thie interior habitat 
would exiet in a one to-one ratio with edge habitat 


Species sensitive to humane will need wider greenways for 
movement than will more tolerant ones Therefore another 
factor determining width for a greenway ie the apecies most 
likely to use it Large predator epecies may require green 
way widthe measured in miles Other apeciee such as the 
blue jay will travel along a narrow hedgerow (although 
capable of ying acrome open lands jaye like many birds. 
prefer to remain in woodlands) 


Quality of the greenway ie as important as width Not al! 
apectes should be able to move alung a cornmder Exotic 
apecies may move along corridors creating competition for 
native ones Maintaining » greenway with native plant 
apecies and minimising the amount of edge habitat will help 
eneure that exotic species will not dieplace desirable ones 


The quality of surrounding land wil! also influence how 
effectively » greenway wil! function as a conduit The 
greater level of development in lands adjacent to the 
greenway. the wider the greenway will need to be to 
overcome disturbance from noise people and pete (dage and 
cate are very efficient predators) 
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Quidetines tor designing greenweye to provide habitat and act ee condults 
Identify Une neede of the most sensitive species for which the greenway ie to 
provide habitat Greenway managers should be particularly aware of 
aperioe which are sensitive to odge effects because greenways wil! 
generally contain « lot of edge habitat 


For the moet part. greenwaye will not by themaelves, provide good habitat: 
Therefore do not allow greenway prajects to proceed at the expense of 
other initiatives which will provide habitat, euch ae large reserves 


Conduite 
Concentrate on matching natural characteriatio: of the landacape — both in 
terme of species comparition and connecting patches of habitat which 
were onginally connected but human development har left isolated 
Enaure that the greenway meets the movement neede of the epecies which 


are most sensitive to people It may be necessary to build tunnels under 
roade or include apecific habitat which » particular epecies requires 
General requirements 

Undertake » natural resource inventory before planning and demgning » 
greenway The inventory will identify the area's native mixture of 
apectes and apecial planta. animale and habitete 

Follow the inventory with » review of research done on the loca! landscape 
Such a review may reveal! studies concerning conservation needs of 
native plant and animal epectes or local impacts of edge effects 


Sources af information 

For apectfic information about native plant and animal epectes. conserva 
tron biolagiete #t » nearby college or university. |) S Fish and Wildlife 
Service biolagiots, and agncultural extenmon agents canbe at 
aametance 
the preservation of oti diversity Chicago University of Chicago 

Saunders D AR J Hobbe and ( R Margulies 1991 “Biolagnea! conse 
quences of ecosystem fragmentation © review © Conservation Riolagy 
5 (ih 18-32. 

Soulé. M E 1991 “Land use planning and wildlife »aintenance Guide 
lines for conserving wildlife in» orban landscape ~ APA Journal 57 
(3) 313-323. 

The journal Conservation Biolag publiahed by the Society of Conservation 
Biology. 2 an excellent source of contemporary scientific research 
relating to conservation 
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Santa Monica Mountains Case Study 


The Manta Mone Mountains outesde af las Angeles in emuthern ( alifernia 
offer an caample of how fragmentation threatens wildlife and how greenways 
can alleviate the problem by acting as conduits 


The Manta Monies Mountains ite at the southern Up af e mountain range 
which apreade northward through the Mim: Hille to the Manta Musane 
Mountains and finally inte the vast mountain rengee af |e Padres and 
Angeles National Forests (which are afl the map to the north) The moun 
tains onginally harbared an uninterrupted band af mounta:means habitat 
Westward crpanmon however has creeted two mgnificant divimane where 
freeways cut scram the rangee the Mimi Valley Freeway (Ri 118) and the 
Venture Freeway (Rt 101) These highways have effeetivety iaalated the 
Santa Monieas and the Mim Hille fram the Sante Suaane Mountains and the 
two Nationa! Forests 


The mountain range supporte a wide diversity af wikdilife eperies Although 
large areas of incuntain habitat remain in the Sente Manteas and Mmm Hille 
the remnant patches are probably tao emal! to surtatn same wildlife pauls 
hone For crample amenteste omtimete that there are only eaght mountain 
hene in the Sante Monies Mountains A papulatsan whieh se thet emall i 
very likely to succumb te the ianletian effects discussed on page 16 Pabest 
grey fox and hedgers while net curremtly in euch low numbers may alae 
disappear from the Sante Momes Mountains 


Preventing the lame of thame and other wildlife aperiee wt!! depend upan 
overcoming the effects af fragmentation and allowing Une now divided 
menuntain range to functsen ase whale The Netiona!l Park Service (which 
rune» Natrona! Recresteon Aree in the Semte Montene) has yumed offerte 
wiih the Sante Momes Mountains Conservancy (s tate euthorined organize 
ter te create corndar: connecting the Semta Maries Mountarne the Mim 
Hille and the Sante Susans Mountasme With amtmate abbe to move the 
length of the mountarn range the | ae Padres and Angeiee Netional Forests 
will be o source of imdrvduahe for dectineng wihdiife papuletsane im the smaller 
remerves to the mouth 


The plan for restartng wihdiife movement in the range has two focuses — 
protecting land along whach wtkdiife can move and buthding tunmete umder the 
freewave A study af an eneting underpass (intemded for harashach riding) 
has demonstrated that mule deer coyote habret grey fox and pansihty 
mountain hen used the tunnel An underpass demgned expreanty for wildlife 
mevement is hihety to he even mare effective 


In an effort to onmure that wihdiif: species would move along the corridars 


Une planners devetoped a hat af guadelines based on studies show native 
sidhfe populations and ther terviteral needs and movement pattern: The 
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guidelines emphasize protecting natural habitat and traditional movement 
rowtee The designers paid particular attention lo minimising preeent and 
future comtact with poople 


Priaritios for commervetion will continues to be a eulyert of debate among 
conmervetioniate Clearly there ioe need to protect areas which are large 
enough to curtain aperiee euch ae mountain lane and grey for Thie case 
however, makes « strong argument for targeting ameal! tracts of land which 
will take advantage of cxisting protected areas (Connecting the Sante 
Monica Mountains and the Sim) Hille with the Sante Sueane Mountains and 
the Lae Padres and Angeles National Forests increases the effective aise of 
the amaller reserves and gives wildlife the opportunity to repleniah iaolated 
populations 


























Figure © hhap of Sarte hhoruce Mourtains propomed wikiifte mover! Cordon system 
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Greenwaye and water resources 


Many of the existing and proposed greenways in the United 
States at some point follow ‘he course of a river As such, 
they offer a terrific opportunity to protect riparian ecoaye- 
teme and the variety of ecol: gical roles they perform By 
acting as a eink, a filter, oarrier, and a source, a greenway 
can maintain the following functions which are associated 
with riparian zones 

* flow moderation, 

* nutrient and sediment filtration, 

* temperature regulation, 

* bank stabilization, and 

* food and habitat provision for aquatic communities. 


Riparian zones moderate water flow through the connected 
processes of physical resistance from vegetation, absorption 
of water into the soil, transpiration of water from plants, 
and groundwater discharge When a stream floods, it 
overflows ite banks and inundates the surrounding flat 
land, known as the flood plain. If that area is nothing but 
farmland or pavement, the river will maintain much of its 
velocity. If, on the other hand, the flood plain is covered 
with ite natural vegetation, it will act as a sink, absorbing 
the flooding river's energy and much of its water (at least 
temporarily) Riparian plants will slow the flood down as 
stems and trunks block the water's progress. As the 
stream's velocity subsides, more water seeps into the flood 
plain’s rich soils. This water is either released into the 
atmosphere by plants, evaporated from the soil when the 
flood subsides, or discharged slowly as it makes its way 
through the ground to the stream again. 


Riparian zones filter out nutrients and other harmful 
chemicals from surrounding land uses. A common problem 
in developed areas is increased nutrient load in rivers from 
industrial, residential, and agricultural areas. Riparian 
systems can reduce the nutrients in water coming from 
surrounding lands. A riparian zone’s ability to filter a given 
nutrient depends upon such factors as its vegetation, slope, 
the initial concentration of the nutrient, and how the 
nutrient is moving. Nutrients and toxins can be attached to 
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Figure 10 Delineation and composition of the nparian zone 


























sediment or dissolved in surface runoff, groundwater, or soil 
water (water stored in the soil). 


Riparian vegetation filters nutrients and toxic metals by 
trapping sediment particles to which they are attached. 
Phosphorus and nitrogen, two nutrients whose overabun- 
dance can harm river and lake systems, most frequently 
travel into these systems attached to sediment. Vegetation 
and microorganisms in a healthy riparian zone will consume 
many of the nutrients which are dissolved in surface runoff 
or in soil water. Woody riparian vegetation removes a 
significant amount of nitrogen from groundwater as well. 
Numerous studies indicate the effectiveness of riparian 
systems at removing nutrients and other chemicals, such as 
oils, insecticides, and herbicides. 


Temperature regulation 

One of the ways in which riparian zones regulate a stream's 
temperature is shade. Overhanging and near-stream 
vegetation lowers water temperatures by blocking solar 
energy. Many fish species, including trout and salmon, are 


adapted to the resulting cool water. Trout, for example, will 
not survive in streams with average summer temperatures 
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above 72° F Removing vegetation can seriously affect those 
species’ chances of surviving both because they are adapted 
to cool temperatures and because warmer water retains leas 
diasol ved oxygen than cool water 


A riparian sone stabilizes « stream's banks primarily by 
providing structure through ite ayetem of roote The deep 
fluvial soils left by millennia of sediment deposition allow 
planta to send their roots deep into the earth The resulting 
tangled mase of underground vegetation traps soils and 
protects them from the eroding forces of running water 


Food and habitat for aquatic communities 


Vegetation protects not only soil, but offers important cover 
to fish and other aquatic apecies They can hide under fallen 
loge or in the shade of an overhanging tree The lush 
riparian vegetation is also a source of food as leaves and 
other debris fall into the stream. 








Figure 11 A npanan zone in an agricultural lancecape ‘he npanan zone depicted here will fitter agri. 
cultural waste flowing out of surrounding f sids I the fields extended to the waters edge the banks would 
be susceptinle to erosion Water ternperature would also increase due lo more direc. exposure to the sun 
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Context and greenway functioning 


A riparian one’s ability to perform ite functions will depend 
heavily on. 


* the status of upelream vegetation, 
* land une of associated uplands, and 
* the successional stage of the riparian sone iteclf 


Status of upstream vegetation 


If there ia development along a stream, natural riparian 
zones downstream of that development will bear the brunt 
of stronger floods, no longer moderated by upstream 
vegetation Similarly, increased amounts of sediments, 
nutrients, and toxins may overtax the remaining riparian 
zones and degrade them beyond their natural ability to 
restore themselves: 


Land use of associated uplands 


Activity in uplands also has enormous impact on riparian 
zones Devegetation in these areas often increases the 
amount of water reaching the river system If uplands have 
been converted to industrial, residential, or agricultural use, 
runoff from those sites can be laden with toxic and nutrient. 
rich waste While riparian zones are effective filters of such 
waste, they can be overwhelmed 


Successional stage 


The state of the riparian zone itself is also important 
Mature forests are frequently at equilibrium, meaning that 
the amount of nutnents going into the system is equal to 
the amount coming out Forests dominated by younger 
trees, however, will retain the many nutrients which the 
trees need to grow In these cases, the effectiveness of 
npanan habitat at performing its filtering functions may be 
reduced compared to a ripanan zone with younger trees. 
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Boulder, Colorado Case Study 


The Rocky Mountaine rise along the weatern side of Boulder, Colorado It is 
hard to imagine that » community with that impressive a backdrop faces 
euch environmental probleme as declining wildlife populations and degraded 
water resources But it dows The rise in Roulder's population, from 20,000 in 
1960 to 90,000 today, has created increased pressures on the region's natural 
resources In reapomme. the city hae eatabliahed an extensive open apace 
protectsen program 


The present emphasis of thie program is to create a greenbelt around the city 
which would protect open apace. provide recreational access, and produce # 
constraint againet urban epraw! 


Although wildlife receives » lot of attention in Boulder's open apace program. 
it 2 alec useful as « conse atudy for ite emphasia on water resources Specifi- 
cally, Boulder is concentrating on three areas of water resource protection 


* riparian corridors in rangeland. 
* restoring Boulder Creek (which rune through the city), and 
* flaad control 


Roulder imposes guidelines on ranchers wv lease the city’s open apace for 
rangeland Grazing practices must mimic patterns of the plain's orginal 
occupants (including bison) to prevent overgrazing and discourage exotic 
apectee Changes in grazing patterns to those of domesticated cattle has 
favored weeds such as Canadian thistle napweed, and cheatgrans over native 
shortgrase prairte apecies In order to protect water resources, livestock are 
not allowed near riparian vegetation or the steep slopes assomated with 
streame |svestock oan be » major source of streambank eromon and 


streambed disturbance if left to approach and croas streame regularly 


Within the city, the Boulder Creek Greenway is another focus of the open 
apace pragram [Dhevelopment has degraded npanan and aquatic hatntat 
along Boulder Creek and seriously altered flow by restricting ite channel The 
greenway includes structures demgned to reproduce the natura! pattern of 
riffles and pooka The city has alao widened and deepened the stream so it 
will flow more quickly and carry more sediment Recreation, once uncon 
trolled and damaging, w now oriented along paved tncycle paths set back 
from the stream's banks Restoration of Boulder (reek has increased trout 
populations and created wildlife habitat 


Along another part of Boulder Creek. the city has targeted flood contro! In 
thie area, the city has purchased forty-seven buildings With the buildings 
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gone, the city will lower the flood plain in that area by two to three feet 
thereby increasing its capacity to hold water during a flood. Most of the time, 
of course, the stream will remain in ite banks and the flood plain will serve as 
a recreation area. 


Outaide of the city, Boulder County has a riparian restoration project 
underway along Boulder Creek. Changes in the stream have made it more 
shallow, raising temperature and increasing algal populations. The result is 
@ rise in the stream's pH to the point where ammonia from a sewage treat- 
ment plant rapidly converts to a more toxic form. 


Rather than make expensive improvements to their treatment plant, the 
county restored altered portions of the creek by deepening its channel, 
increasing flow, and creating riffles and poole Revegetation along the banks 
produces shade, stabilizes streambanks and provides habitat and food to the 


aquatic community. The impact has been an overall reduction in tempera- 
ture, pH, and toxic ammonia. 


Ammonia is not the only problem in the creek; nutrients from surrounding 
farmland also pollutes it In an effort to tackle that problem, the county has 
established a program to create wetlands along the stream. These wetlands 
should filter out many excess sediments and nutrients and help restore the 
creek. 


Through considered design, the city and county of Boulder have used 
greenways to improve water quality while providing recreational opportuni- 
ties and wildlife habitat. Not all of the land is publicly owned, some of the 
restoration projects occur on land protected by easements and the county is 
encouraging private landowners to manage their riparian areas in a similar 
way. Protecting and restoring riparian zones is one part of a much larger 
vision in Boulder County The county and a local conservation group, the 
Boulder County Nature Association are working together and with private 
landowners and federa) agencies to maintain migration routes and other 
important habitat. 
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Greenway Design and Management 


Chapter III dealt with how to design greenways to fulfill 
apecific ecological functions euch as habitat, conduit or 
filtering This section covers a more general set of issues 
(not necessarily unique to greenways) of which greenway 
designers and managers should be aware 


* designing and managing for change, 

* exotic plant and animal species, 

* the impact of roads; 

* interactions between people and greenways, and 

* maintaining ecological health within the greenway. 


Addressing each of these topics involves both design and 
management. It is therefore worth considering what those 
two terms mean and how they are related Although the 
term design has many connotations, we are most interested 
in design as it relates to greenway shape, composition, and 
context. As seen in the previous chapter, meeting ecological 
goals requires careful consideration of how wide the green- 
way is, what parte of the landscape it connects, and what 
kind of habitats are included These are design consider. 
ations. 


Design also has an important aesthetic component. Diana 
Balmori, a contributing author in Ecolagy of Greenways, 
seys of design: “It solves the functions and tries to go beyond 
to 1 aesthetic dimension, attempting to make something 
beautiful, and tries to ground that form into something 
meaningful to the society that creates it.” 


Management picks up where design leaves off Managers 
ensure that the greenway continues to meet the objectives 
laid out in the design process. For example, one task might 
be to maintain the quality of habitat through such measures 
as controlling exotic species, reducing human impact 
through trail maintenance, or replanting to native vegeta- 
tion. 
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Designing and managing for change 


Natural aysteme are in constant flux — they are alwaye 
changing The Greek philosopher Heraclites aaid that you 
can never atep in the same river twice He could have said 
the same for a field, tundra, forest, or desert. But that is 
eany to forget because we rarely see change occur Nonethe- 
lena, it is critical to allow natural change to take place in 
protected areas because it is an inherent aspect of nature 
There are both design and management considerations 
which can help achieve that goal. 


Designing for change 


The very idea of planning for change may seem contradic. 
tory How can we possibly plan for something if we do not 
know what it will be? Greenway designers can respond to 
uncertainty and anticipate the long-term needs of the 
natural community by: 

* protecting secondary habitat, 

* identifying and protecting areas of rich biotic diver- 

sity; and 
* including a diversity of habitats within the greenway. 


Secondary habitat -- Secondary habitat refers to areas 
which plants and animals need occasionally For example, a 
fire could destroy part of a greenway and prevent animals 
from using it as a movement corridor until vegetation grows 
back. In a landscape where that corridor is the only way for 
wildlife to move between important habitats, the fire could 
be devastating. Guarding against such an event requires 
including more than one movement corridor in a greenway 
system so if one is temporarily unusable, wildlife can use 
another (See Figure 13). 





Figure 13 Secondary movement habitat within a greenway Animais moving from Habitat A to Habitat 
B may preter the primary movement habitat because it is wider in the event of a disturbance. however. 
this route may become unusable Without an alternate route (the secondary movement habitat). Habitats 
A and B will be isolated from each other 
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Centers of diversity — Aa change occurs, some new species 
will arrive and others will leave We do not know which ones 
and therefore cannot plan for specific future conditions We 
can assume, though, that a patch of land which supporte a 
rich diversity of species now will probably continue to do so 
in the future Concentrating our efforts on preserving areas 
in the landscape which are currently centers for high 
diversity will help ensure that a greenway wil! continue to 
protect the range of species adapted to contemporary 
conditions, whatever they might be 


Diversity of habitate — Another way to manage for change 
in to include » high diversity of habitats in a greenway 
Habitat may change very dramatically over a amall dis- 
tance This is particularly true where physical characteris. 
tice in the landecape cause gradients in environmental 
conditions. An example of an environmental gradient is 
altitude Temperatures drop as altitude increases, soils 
often become thinner, average wind velocity rises, and 
precipitation usually increases In the northern hemisphere, 
conditions at the top of mountains resemble lower altitude 
habitats farther to the north Including a mountainside or 
other gradient in a greenway, therefore, will add greatly to 
ite diversity of habitats. 


For a greenway to act as a conduit for plants and animals, 
habitats should be as continuous along its length as pos- 
sible Patterns of habitat diversity, therefore, should be 
oriented along the greenway, rather than across it (see 
Figure 14), to maintain connectivity. In the case of the 
mountainside, a greenway which goes up its slope rather 
than along its valley may not act as an effective movement 
corridor. 
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Managing for change 


Including secondary habitat, centers of diversity, and 
diverse habitate in a greenway are all design considerations 
they involve creating greenway boundaries to meet certain 
goale Onoe a greenway is created, there are management 
strategies which aleo address the issue of maintaining 


change as part of the greenway's ecology 


Some plants and animale are adapted to eventa which we 
consider disasters, such as floods or fires From nature's 
point of view, removing such events from a landscape may 
be the real disaster Greenways, many of whicl, are in or 
near urban centers, will exit largely in human-dominated 
landacapes We have taken great pains to remove floods, 
fires, and other natural disturbances from our cities and 
towns Thus, greenway managers may not only have to plan 
for unforeseen change but they may also have to ensure that 
changes that were once part of the natural landscape 
continue to occur 


An example of change is fire. Fire is an important part of 
many landscapes, such as western forests and midwestern 
prairies Removing fire from ecosystems where it occurs 
naturally disrupts the processes to which plants and 
animals are adapted For example, the cones of some trees 
open up and disperse their seeds only when subjected to the 
extreme heat of a forest fire Without fire, it is more difficult 
for those tree species to reproduce themselves There are 
also many plants and animals which are adapted to take 
advantage of conditions which prevail after a forest fire. 
One such plant, fireweed, gets ite name from ite dependence 
upon fire In ecosystems where plants and animals are 
adapted to periodic fires, greenway managers may want to 
initiate a prescribed burning routine which mimics natural 
occurrence of fire 
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Adaptive management — Once we accept that change ia an 
inherent part of nature, we must adopt management 
techniques which reflect that reality One such technique is 
called adaptive management In this approach, managers 
monitor the greenway to understand what changes are 
taking place, which management policies are improving 
ecological functioning, and which are not. By responding to 
new information from monitoring efforts, management 
becomes a dynamic process of adapting to ecological and 
cultural changes. Areas which are facing heavy recreational 
impact can be closed off or restricted to walkers. Scientists 
may discover that animals only use part of the greenway as 
a corridor, allowing more area to be opened up to the public. 
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The Southeastern Wisconsin Regional Planning Commission (SEWRPC) has 
developed a plan designed to maintain the ecological health of its region 
through the protection of important environmental corridors. SEWRPC has 
planning jurisdiction over seven counties and 2700 square miles. Most of the 
area is agricultural except and isolated hardwood forests. A large 
part of SEWRPC’s work is to protecting environmental corridors of 
regional significance. SEWRPC’s emphasis on corridors is based largely on 
work done by Phillip Lewis from the University of Wisconsin (Madison). After 
mapping the state's important natural resources, Lewis realized that most of 
them are concentrated linearly along rivers and ridges. 


Greenways in Milwaukee County protect three major rivers. Ranging from 
1,000 feet to a mile wide, these greenways fulfill many of the functions 
discussed in this handbook — providing habitat, protecting water quality, 
controlling floods, and creating recreational opportunities. In the less urban- 
ized areas, riparian greenways filter nutrients and sediments from agricul- 
tural runoff. They also provide valuable movement corridors for wildlife and 


protect remaining woods. 


Although this case study addresses wildlife and water resource issues, the 
primary reason for including it is to illustrate an example of designing and 
planning greenways to improve the ecological health of an entire region. 
SEWRPC identifies and prioritizes environment corridors with the aid of a 
geographic information system (GIS). The GIS stores maps of land use and 
various important natural resources such as vegetative cover, wildlife 
habitat, soil type, and hydrology. 


Using a system which attributes points to each resource type, SEWRPC is 
able to create maps which identify areas where a combination of important 
resources reside. Areas which SEWRPC defines as significant are those with 
resources that total ten or more points. When such areas are corridors, as 
they often are, they undergo another round of prioritizing based on area, 
length, and width. Primary environment corridors are those of at least 400 
acres, two miles long, and 200 feet wide. Secondary environment corridors 
are smaller, shorter, and more narrow. State and county conservation efforts 
focus on primary corridors and SEWRPC refers secondary corridors to the 
loca! level. 


A primary focus of this approach is to maintain connectivity throughout the 
landscape with high quality corridors. Occasionally, a smal) area of land 
which did not receive enough natural resource points to merit consideration 
separates two high quality corridors. SEWRPC can connect the two patches if 
the distance is short enough. Justification is based on the size of the smaller 


patch — a patch of 640 acres or more justifies a connecting zone of one half of 
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a mile while a 100-acre patch warrants a connecting zone of one sixth of a 
mile. The idea behind this is that small patches of land harbor smal! species 
such as squirrels and mice which are less likely to travel long distances. A 
larger patch will contain deer or fox that need more land and will travel 
farther to find it. 


Of the 467 square miles of primary corridors, local, state, and county govern- 
ments own 147. Local zoning and various local, county, federal, and state 
regulations protect another 202 square miles which are in private hands. 
Proposed development such as sewer extensions undergo strict review to 
ensure they do not threaten primary environment corridors. Thus much of 
the region's important natural resources have some form of protection. By 
identifying areas of critical natural significance (which often turn out to be 
corridors) and establishing a system to extend various degrees of protection, 
Wisconsin has created a method for maintaining the ecological health of its 
landscape. 
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Figure 15. Map of Environmental Corridors, West Bend, Wisconsin. 
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Exotic epecies 


Designing and managing a greenway to account for and 
accommodate change is a challenge made greater because 
some changes are ecologically desirable while others are not. 
Change that is naturally a part of the ecosystem should be 
encouraged but change resulting from human intervention 
should be avoided. Among the more detrimental changes 
that can occur is the invasion of exotic apecies. 


Most exotic species depend upon people to survive — we 
bring them, intentionally or accidentally, to their new 
destination and we create conditions which favor exotic 
species by altering the landscape. A healthy landscape in its 
natural condition can usually ward off exotic species. Where 
native species are not adapted to new, human-generated 
conditions, exotic species may be able to replace them. 


Causes of invasions 


Greenways, especially ones in urban or suburban land- 
scapes, will be susceptible to invasion by non-native species. 
This is due largely to human disturbance either within the 
greenway or in the surrounding land. Heavy recreational 
use can create disturbance within a greenway. Surrounding 
land can influence a greenway primarily through edge 
effects. Opportunistic plants and animals thrive in dis- 
turbed lands, competing with original inhabitants for food 
and shelter. Exotic species often thrive in their new environ- 
ment because they have no predators or are more adapted to 
human landscapes. 


Dangers of invasions 


While exotic species pose a threat to greenways, the threat 
to other protected areas such as nature preserves may be 
even more serious. If a greenway fulfills its role as a 
conduit, it can provide exotic species access to important 
natural areas. Exotic species threaten biodiversity in 
protected areas because they can dominate their new 
landscapes to the exclusion of many native species. 
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Based on the understanding that exotic apecios can be 
damaging to an ecosystem, one of the design and manage. 
ment priorities for a greenway praject should be to maintain 
the native mix of species. Preventing invasion, or eradicat- 
ing unwanted apecies is likely to be site-specific, depending 
greatly on the species involved. 











Quidelines to prevent biotic invasions 

Replant disturbed sites with native species. 

Generally, avoid the temptation of planting exotic species even though 
they may have beneficia! qualities such as erosion control or high- 
quality food source. 

Engage in active management schemes such as intentiona! burning 
where these conditions are favorable to native plant species. 


Always manage a greenway to benefit native species. This may require 
consultation with local botanists who study loca! plant and animal 
species and their needs. 


Sources of information. 

Local landscape architects generally know which plant species are exotic 
to the area and can be an excellent source of information on how to 
manage your greenway with native plants. 

Elton, C. 8. 1966. The Ecolagy of Invasions by Animale and Plants. 
London: Methuen. 


Mooney, H. A. and J. A. Drake, eds. 1986. Boolagy of biological invasions 
of North America and Hawaii. New York: Springer-Verlag. 














The impact of roads 


Although roads will provide many people access to 
greenways, they present a unique set of design and manage- 
ment problems. Due to effects of edge and fragmentation, a 
road affects the landscape well beyond its pavement's edge 
Two major impacts that a road can have on its surroundii.g 
landscape include: 

* providing dispersal routes for unwanted species; and 


* constituting dispersal barriers for native species. 
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Interactions between people and greenways 


lt be omay to fall inte the seeumption that everything we do 
harme the environment (hur relationship with nature ie 
comples and it ie unfair to over emphasize our harmful 
impecte Indeed greenwaye and their popularity beapeak o 
very different tradition Greenways represent our desire to 
foater » healthy and reaponeible attitude toward nature 
Two waye in which greenways can help achieve that goal ie 
through providing opportunities for recreation and public 
education 





Figure (° ONidrer participate in ar “Prvironmertal Olearup Omy  Greerweys offer peapie the appo 
tunity to get Iewotwed ine range of enviroments activities auch as thie treeh pick up ever 


Greenways are well suited for outdoor recreation Their 
lenear shape correaponde to traile and rivers Since 
greenways use land offimently and do not necesaanly 
require strict protection they can fit into many urban and 
euburban landacapes where access to natural epaces ie 
limited Heavy recreational use while socially beneficial. 
oan produce short term ecolagica! damage in the following 
weye 

* compacting acai! 

* InCTeRRINg eramon. 

















Figure 18 The annual “Gap to Gap Relay’ on the Yakima River, Washington Recreation is a traditional 
use of greenways and a basis for public support 


Soil compaction The weight of walkers and runners 
compacta the soil along a trail. Once compacted, soil can no 
longer hold as much water or support as much life, such as 
roots and microorganiams Generally, compaction is limited 
to the immediate vicinity of a trai! 


Eromon Compaction and loss of vegetation often leads to 
erosion because rain which would have soaked into the 
ground instead runs over ite surface, building velocity and 
carrying sediment. Eromon also often occurs where trails 
traverse steep slopes or meet the water's edge 





Damage to vegetation — Trampling and mutilation of 
vegetation is most common at campsites and other areas of 
intense use such as scenic overlooks Small saplings, twigs, 
and near-surface roots get damaged People sometimes 
carve initials and other graffiti into mature trees 


Disruption of wildlife Although narrow, trails can 
produce effects associated with fragmentation While not as 
damaging as roads or land conversion, trails can increase 
edge habitat, bringing edge species into contact with 
interior ones. Trails offer access to people, whose presence 
wildlife may learn to avoid, further reducing the amount of 
land apecies can utilize 


Introduction of non-native apecies — Disturbed environ. 
ments, such as trails and campsites, favor opportunistic 
exotic species over native ones Hikers, bikers, and horses 
offer a mechaniam for these species to reach disturbed 
areas 
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Avoiding and controlling use — Minimizing effects of 
recreation can follow two approaches avoiding sensitive 
areas and controlling use of trails and other facilities A 
natural resource inventory identifies sensitive areas 
Wetlands, steep slopes, thin soils, and river. and 
streambanks are all examples of conditions which are not 
appropriate for heavy recreational use Siting trails along 
the edge of forests reduces fragmentation and provides 
diverse views. 


Physical constructions or signs can control use where it is 
unavoidable or desirable For example, wetlands are among 
the most interesting aspects of the environment but sensi- 
tive to human use They afford wonderful educational 
opportunities to see rare plants and animals Wooden 
platforms, bridges, and causeways protect the habitat while 


allowing people a view Greenway planners should also 
consult design manuals which describe different trail 


materials such as crushed native stone or pine needles 


Some types of use are more damaging than others Given 
similar numbers of users, walking is the most benign use 
while motorized all-terrain vehicles tend to be the most 
destructive Between the two extremes lie horseback riding 
and mountainbiking Not all these uses are socially compat- 
ible, although this will depend on the region Whatever 
combination of uses are socially and ecologically acceptable, 
it is important that they be restricted to planned and 
maintained trails It is often tempting to cut one's own path 
to get a view or to walk alongside a friend 


Environmental — Our interactions with the environment 
are not one-way We may have an impact on nature, but it 
also has an impact on us Greenway designers can capitalize 
on this by placing trails and signs to educate the public. 
Education extends a greenway's conservation potential 
beyond such direct benefits as combating fragmentation or 
protecting riparian functions The attention a greenway 
focuses on a community's river, for example, can inspire 
residents to form a citizen monitoring group Keeping a 
close watch on a river's water quality allows a community to 
pinpoint sources of pollution Through disseminating 
information, organizing, and lobbying, such efforts lead to 
cleaner waters and a healthier environment 








Greenway Design and Management 





Cultural — Cultural heritage can be part of a greenway 
along with natural heritage. Old homesteads, locks, mille, or 
fishing weirs attract people's attention and interest. 
Emphasizing such forme of development, which often relied 
greatly on the natural landacape, highlights a community's 
past and ite connection with the environment People's 
natural pride in their heritage will make the greenway a 
fixture in the community Signs and educational programe 
can play a major role in enhancing public awareness and 
support 














Guidelines related to interactions between people and greenways 
Base trail and facility location on the sensitivity of greenway habitats, 
and the type and intensity of use. 
Avotd wet or shallow soil and steep slopes to minimise soi] erosion and 
disruption of vegetation from recreational use. 
Utilise trail surfacing materials which are permeable and do not com. 
pound drainage and erosion problems. 
Minimise trail width in forest interior to minimise its impect 
Avoid building traile that run along the length of greenways designed to 
be movement corridors or habitat for wildlife; instead create spurs 
branching off from a main trail outside the corridor or habitat to 


provide access to viewing points 

Locate areas of potential intensive use along the greenway's boundaries. 

Expand a visitor's understanding of nature to include the whole land- 

escape by integrating areas of cultural significance or scenic vistas 

Provide low-impact pathways through the greenway's various habitats 

and geologica] or cultura) features. 
Sources of information. 

Stokes, 5. N., A B. Wateon, G. P. Keller and J. T. Keller. 1960. Saving 
America's Countryside A guide to rural conservation Baltimore 
Johns Hopkins University Press. 
Proudman, B.D. and R. Rajala. 1964. AMC Field Guide to Trail Building 
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Maintaining ecological health 


Bolatering the ecological health of a landscape is the major 
reason for designing and managing greenways with ecologi- 
cal functions in mind. We may have some vague notion of 
what ecological health means, but faced with complexities 
like exotic species or successional change, what appears 
healthy may not be. A greenway can be green, yet not 
support the full diversity of species native to the area. 
Conversely, a greenway may be dry and sparsely populated, 
yet represent a region's natural vegetative cover and 
wildlife. 


The appearance of ecological health is site- and function- 
specific — so how do we know what is natural and how do 
we ensure that natural conditions prevail? In some cases, 
where development has dramatically changed the environ- 
ment, it may not be possible to determine what “natural” 
means. But, when some remnant natural space exists, it can 
serve as a guide to how the ecosystem should function. 


Careful study of the natural sites leads to understanding of 
what “ecological health” means for the altered site The 
study should concentrate on the number of species, what 
species are represented (composition should match natural 
balances of plant-, insect-, and meat-eating species), and the 
number and health of individuals. This technique measures 
a site's biological integrity against a similar one from its 
own region. It does not favor increasing diversity or popula- 
tions to match popular notions of healthy ecosystems, rather 
it reflects natura! balances. 




















Conclusion 





Greenways offer conservationists an opportunity to translate public support for 
locally oriented land protection into long-term ecological gain in a feasible and coat. 
effective way While applying the concept of ecological functioning to greenway 
design and management helpe us to fulfill their potential as protected areas, it 
should also teach us that greenways alone are not enough Just as different parte of 
the landecape fulfill different ecological roles, greenways have different ecological 
potentials from other types of protected land. 


By the same token, a greenway may not always be beneficial Greenways, especially 
those designed to connect existing protected areas, require careful scrutiny to ensure 
that they do not promote unwanted movement, such as exotic species or fire, 
between nature reserves. Greenways should protect natural linkages in the land. 
scape, not create artificial ones It is essential that, whenever possible, greenway 


projecta be preceded by thorough studies of the landecape 


As the vitality of Britain's hedgerows suggests, letting nature reign, even in narrow 
stripe of land, can be greatly beneficial to a landscape While the primary goal of 
land conservation remains protecting native ecosystems at a scale which will ensure 
their long-term survival, every little bit of green apace is important Considering 
greenways in an ecological light indicates that relatively little land, when designed 


and managed with regard to natural process, can produce a lot of environmental 
return. 


In producing environmental return, greenways can also provide economic benefit 
Another publication by the National Park Service, Economic Impacts of Protecting 
Rivers, Trails, and Greenway Corridors, goes into great depth on how greenways 
bring business into a community and provide natural alternatives to expensive 
projects such as water filtration and flood control We hope that these two publica- 
tions will help increase understanding and appreciation of greenways and foster 
support, enthusiasm, and an ever-expanding network of these wonderful places 





Figure 19 A field trip into the wetlands of Kandiyohi County Minnesota Environmental education 
heightens awareness of the connection between ecological and community health 
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National Park Service: Rivers, Trails, & 
Conservation Assistance 


Citizen groups and private organizations, and federal, state, or local government 
agencies are eligible for advice and technical assistance through the Rivers, Trails, 
and Conservation Assistance Program. 


* Projects may vary from one-time consultations to extended studies. 
* Projects are encouraged in urban as well as rural and natural areas. 


* All projects selected for assistance must involve significant resources and 
demonstrated public support and commitment. 


* Program funding is on a fiscal year basis. 
For more information contact the appropriate National Park Service Regional Office. 


Quebec-Labrador Foundation’s 
Atlantic Center for the Environment 


The Atlantic Center for the Environment, part of the Quebec-Labrador Foundation, is 
a non-profit educational and environmental organization incorporated in both the 
United States and Canada. For nearly thirty years, the Atlantic Center has worked to 
promote local leadership and to conserve the natural and cultural resources of rural 
communities in the Atlantic Region (northern New England and eastern Canada) 
through cooperative education and research projects. The Atlantic Center enjoys a 
growing international program as well, with strong ties to conservation nonprofits in 
central and western Europe and Latin America and the Caribbean. 


This handbook is a product of the Atlantic Center's Technical Assistance Center, part 
of their Stewardship Program. The goal of the Stewardship Program is to transform 
environmental! awareness into action at the community level. To that end, the Techni- 
cal Assistance Center provides support to local nonprofits such as land trusts and 
watershed councils. Technica! assistance projects involve introducing people to 
current trends in ecology and technology and helping them gain access to these 
advances. Projects include publications, mapping, organizational assistance, and 
computer training. 


For more information, contact the Atiantic Center 
at 55 South Main Street, ipswich, MA 01938 
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Anchorage. AK 99603-2882 
(907) 257-2660 
(AK) 


Mid-Atlantic Region 

Division of Park and Resource 
Planning 

143 South Third Street 

Pritadeiphia, PA 19106 

(215) 607-1681 

(OC, DE, MD, PA, VA, WV) 


Midwest Region 

Planning and Environmental Quality 
Division 

1709 Jackson Street 

Omaha, NE 68102 

(402) 221-9481 

(IL, 1A, IN, KS, Ml, MIN, MO, NE, 
OH, wi) 





North Atiantic Region 
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Boston, MA 02109 
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Pacttic Northwest Region 
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(206) 442-5366 
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Rocky Mountain Region 

Recreation Grants and Assistance 
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P.O. Box 25287 

Denver, CO 80225 
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Planning and Federal Programs 
Uvieion 

75 Spring Street, SW 

Atianta, GA 30303 

(404) 331-8898 
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Planning and Design Division 
P.O. Box 728 
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505) 988-6886 

(AR, LA, NM, OK, TX) 


Western Region 

Planning, Grants, and Environ- 
mental Quality Division 

600 Harrison Street, Suite 600 

San Franciso, CA 94107-1372 

(415) 744-3075 

(AZ, CA, Hi, NV) 


Washington Office 

Recreation Resources 
Assistance Division 

P.O. Box 37127 

Washington, DC 20013-7127 

(202) 343-3780 






















“You have a very useful and needed publication; the concepts, 
guidelines and graphics presented will be important tools in 
counter-balancing the various demands placed on greenways and 
in encouraging the creation of more ecological greenways.” 


Loring Schwartz 
The Conservation Fund 





“L believe this handbook will be extremely valuable to land trusts 
such as ours, which is a young organization. Public agencies such as 
city and county parks departments will certainly find it helpful as 
well. The script is clear, well within the understanding of most 
people regarding ecology. The ideas seem clearly transferrable to 
design and management plans. For us, it is very timely and useful.” 


Meg Campbell 
Greenbelt Land Trust, Inc. 
Corvallis, Oregon 
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